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A Novel Asymmetric Synthesis of (-)-cis-1, 3-Dibenzylhexahydro-
furo[3, 4-d]imidazole-2,4-dione
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Abstract: (-)-cis-1, 3-Dibenzyl-hexahydrofuro[3, 4-d]imidazole-2, 4-dione was prepared by a new
synthesis method from meso dicarboxylic acid and dehydroabietylamine by asymmetric reduction
in good yield with up to 91.6% e.e. value.
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Desymmetrisation of meso-compounds enables a rapid access to very useful chiral
materials possessing multiple asymmetric centers. In this respect, a useful class of
starting materials is cyclic imides, such as the synthesis of optical activated cis-1, 3-
dibenzylhexahydrofuro [3, 4-d] imidazole-2, 4-dione. Up to now, the synthesis of (+)-
cis-1, 3-dibenzylhexahydrofuro[3, 4-d]imidazole-2, 4-dione (this compound being herein
after referred to as (+)-lactone) as an important intermediate of d-biotin have been
reported in a lot of methodologies', but the synthesis of (-)-cis-1, 3-dibenzylhexahydro-
furo[3, 4-d]imidazole-2, 4-dione (this compound being herein after referred to as (-)-
lactone) has scarcely been reported. Here we report a new synthesis method of (-)-
lactone as showed in Scheme 1.

Scheme 1 The asymmetric synthesis of optical lactone
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Starting from cis-1, 3-dibenzyl-2-oxo-imidazolidine-4, 5-dicarboxylic acid 1, the
compound 2 was prepared in good yield by dehydration from 1 and dehydroabietylamine.
Followed by selective reduction of carbonyl group by NaBH,;, compound 2 was
converted to hydroxy amide 3. Subsequent hydrolyzation by HCI and then refluxing to
dehydration, we obtained lactone 4 in good yield with up to 91.6% e.e. value. The
product 4 was purified by recrystallization and characterized by IR, 'HNMR. The
spectral data were identical with that of the (+)-lactone, but e.e. value was just reverse to
that of (+)-lactone.
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